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A sudden appearance of dead fish in a lake or pond causes considerable concern and alarm
for most people. Our first reaction is to suspect someone of poisoning the waterbody.
Most fish kills, however result from natural events, although people can influence their
‘frequency and severity. Fish kills usually result from too little oxygen in the water, -
according to biologists with the Florida Game and Fresh Water Fish Commission. The
 Everglades Region receives between 150and ZOQE‘.fiS;h'-;,kiil_l_ reports each year. While some
" result from spills or illegal discharges of toxic substances, most kills occur when oxygen

- dissolved in the water, drops to levels insufficient for fish survival.

‘For a dissolved oxygen or DO related fish kill to oceur, a combination of environmental
~conditions must occur simultaneously. ‘Wedther patterns, water femperature, depth-and =~
- quality, amount and type plant growth, fish c ity structure, along with the presence
~ of viruses and bacteria, are. all factars fish kill. The amount of oxygen-

dissolved in water is inversely pr‘bp‘qﬁ e, As | |

)t weather, surface waters warm
cation). Because photosynthesis
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- “Lakes, " ponds, and canals located in residéﬁi‘"iql,fdhef@s},af{e,; particularly vulnerable to DO
- related fish kills. Developed areas create runoff that contains high amounts of nutrients
 from septic tanks, and street and yard drainage that enters waterbodies and causes water
 quality problems. ‘Excess levels of nutrients from fertilizers applied fo lawns, golf courses

~and farms cause aquatic plans to thrive. |

Ponds wrrh hi‘gh nutrient levels produce dense gbowfhé of rhicrbscopiq plants called algae.
When sunlight is available, algae use nutrients and produce oxygen through the process of
photosynthesis. ‘Most oxygen available to fish comes from algae. During nighttime and

cloudy. weather, low sunlight causes dlgae to switch from photosynthesis to respiration;
thereby consuming oxygen needed by fish,

During severe events, fish can suffocate from low DO. Most frequently, however, fish

become stressed during a low DO period and become susceptible fo viral or bacterial
infections. -
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While fish deaths may seem traumat-
ic to the public, they are part of the cy-
cle of nature, said Frank Morello, a bi-
ologist with the commission.
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lake. He blames it on pesticides sprayed
over the lakes to control aquatic weeds.
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What is dis,sf:;lved oxygen?

Dissolved Oxygen (DO) refers to oxygen gas that is
dissolved in water, Fish “breathe” oxygen just as
land animals do. However, fish are able to absorb
- oxygen directly from the water into their blood-
.stream using gills, whereas land animals use lungs
. to absorb oxygen from the atmosphere.. - .

aquatic environment?

There are fhreé main 'sburccs of oxygen in the
- aguatic environment: 1) direct diffusion from the

" What are the sources of oxygeninan

thesis.  Of these, photosynthesis by aquatic
and phytoplankton 1s the most important.
- Oxygen is produced during the day when sunlight
‘shines on the plants in the water. Oxygen levels
-~ drop ¢
- animals
. in DO that occur:every 24 hours are called the
* Diurnal Osygen Cycle (Figure1). . .

e Dibs_'s___o‘:lved ;
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. ppm, fish are severely str

' “atmosphere; 2) wind and wave action; and 3) photo-
3 " tion exceeds
©oge

night because of respiration by plants and =
including fish. These predictable changes »

Dawn ~ Dusk ~ Dawn

Figure 1. Dissolved Oxygen concentration in ponds fluctuates on

. a 24-hour basls.” This fiuctuation is calied a “Diurnal
Cycle.” Disselved oxygen increases during daylight
hours when photosynthesis is occurring, and decreases
at night when respiration continues but photosynthesls
‘does not, )

“Assistant Professor and Extension Veterinarian, College of
Veterinary Medicine, University of Florida. Printed 9/92.

Florida Cooperative Extension Service, Institute of Food and
Agricultural Sciences, University of Florida, John T. Woeste,
Dean. '

What is an oxygén depletion?

An oxygen depletion refers to low levels of DO that
‘result in fish mortality. A concentration of 5 ‘parts
per million (ppm) DO is recommended for optimum
fish:-health. When DO cong trations drop below 2
' d, and when concen-

trations fall below 1 ppm they begin to die; The - _
numb at die during an o xygen depletion

is ¢ e DO gets and how long
“it st ge fish are affected by

 An oxygen depletion occurs when

~ ‘Although oxygen deple
they are most common, and most lik :
ki g hot summer weather. ‘Decreases

in oxygen production are caused by events such as

cloudy weather and plant or algae die-offs that shut

down photosynthesis . These heavy populations of
~ plants or algae are the most important producers of
oxygen in the system. However, they are also the
most important users of oxygen. There are several
reasons why oxygen depletions are more common in
the summer.

- High water temperature

Warm water is much less capable of holding oxygen

gas in solution than cuol water. For example, water
that is 90°F can only hold 7.4 ppm DO at satura-
tion, whereas water that is 45°F tan hold 11.9 ppm
DO at saturation. This physical phenomenon puts
the fish in double jeopardy because at high water




-témperatufeé?iihé,m_étiabolic rate is increaéed, hence
their physiologic demand for oxygen is increased.

Cloudy, stiii weather

Muggy, overcast summer days often precipitate
oxygen depletions. During cloudy weather, the
intensity of light reaching surface waters is greatly
diminished, resulting in a marked decrease in
oxygen production. Oxygen consumption, however,
remains unchanged. This results in a net loss of
oxygen over-each 24-hour period. This loss of oxy-
gen from decreased production is confounded by
still, muggy, humid weather common on overcast
summer days. Oxygen transfer (from the atmo-
sphere into the water) is minimal because thereis
little or no wind/wave action. The net result over a
period of several days is oxygen depletion and,

often, fish kills. _
~ Stratification/pond rtu'r..}nover»v

During hot weather, surface waters warm up-more
rapidly than deeper water. ‘Asthe difference in- -
temperature increases between

»and ‘ecol bottom;w:zt'er,.a-"{";'lvierj-r"tibcli‘n"é develops. A .. =

thermocline is an-area of rapid temperat
that acts as a physical barrier between w
- -at the surface (epilimnion) and col wate:

ace waters mix with oxy-
t'botton ers. If the oxygen demand
ent, all DO present will be rapidly removed
vater column, resulting in severe oxygen

B

1 and a fish kill. |
to determine if low DO is the

~causeofafishkill

Unfortunately, the only way.to know for sure if oxy-
- gen depletion has caused a fish kill is to measure
--oxygen in the affected water while the fish kill is
- in progress. Indications of okygen depletion-as a
probable cause of a fish kill include:

m All fish die at approximately the same time (of-
ten during the night or in the pre-dawn hours).

B Large fish may be affected more than small fish.

® Moribund fish may be seen at the surface
“gasping” for oxygen (this is called “piping”).

B Some species may die with their back arched,
gills flared, and mouth open. This is most com-

- Ma

surface water . mission or IFA quacultur

ine breaks . -

~drop below

monly seen in hybrid striped bass, and occasion-
ally in catfish,

m The weather immediately prior to the fish kill
may have been hot, still, and overcast. " A severe
thunderstorm may have occurred immediately
prior to the fish kill. ‘

m Ap oxygendepleti%)n severe enough to result in
significant fish mortality is often observedin
water with heavy populations of algae or aquatic
plants. ' RS

What should I do if | suspébt a fish
Kill has been caused by low DO?

The most-important thing to do if fish are dying
from low DO is to turn on an aerator. If emergency
aeration is not available, little can be done to help
the fish.. To confirm the problem, oxygen levels
should be tested while the fish kill is in progress.

vadable o assist.
Preventing an oxygen depletion

ygen depletion can be predicted and therefore
ted, by monitoring dissolved oxygen levels in
"he most efficient tool for measuring DO is
oxygen meter. ‘These instruments are
aquaculture supply compa-
_ Chemijcal test kits are -
more ,ti:bublgs‘qme to run,

e Extension Specialists

rte and do'not require as'great an

bypondowners.
Commercial catfish farms often hire night oxygen
crews to monitor DO concentration in each pond at
‘2-hour intetvals through the night. This is the

~ surest-way of avoiding a fish kill caused by low DO.
Aeration systems can be trirned on if axygen levels

' W a certain concentration (usually 2 to 4.

- mg/l).

. Monitoring oxygen throughout the night isimprac-
tical for recreational pond owners and part-time
fish farmers. For these people it is easier to “pre-
diet” an oxygen depletion by measuring DO levels

in the late afternoon (5 to 6 PM) and late evening (8 -

to 10 PM). The decline in DO during the night can
be predicted by graphing DO concentration against
time on standard graph paper (Figure 2): ‘If the
projected concentration of DO is below 4 mg/l before
7 AM, emergency aeration is recommended.

If equipment to test DO concentration (meter or
test kit)is not available, the following observations
and conditions can be used to anticipate oxygen

depletion:
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Figure 2: Estimation of potential for dissolved oxygen depletion.

B Fish swim at or near the surface giﬂpin_g air
. (piping). R
'S Fi’él_:;s'tbp‘_ fgeding suddenly.

- black, or gray:

® There is a rapid change in water color to brown,

. m Aputrid odor arises from the water.

ere is  loss of algae bloom.

N 'Th'ere- has béé_n'én‘_;gxténdedj period of hot cloudy
- weather. . .o -
u There is a heavy summer wind and rainstorm.

Emeérgency aeration should be applied whenever
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